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CHAPTER  I 
INTRODUCTION  AND  PURPOSE 

Introduction 

While  in  service  with  the  Army  Air  Corps  as  physical  in- 
structor and  coach,  I  became  interested  in  the  Burpee  test  as 
a  rough  measure  of  condition  and  track  potential. 

My  first  experience  with  the  Burpee  test  involved  its 
use  not  as  a  test,  hut  as  a  conditioner.    The  Burpee  and 
Burpee-with-a-variation  were  included  in  the  program  of 
conditioning  calisthenics. 

As  a  coach,  it  was  my  assignment  to  pick  from  a  squadron 
of  about  800  men  a  track  team  to  represent  the  squadron  in 
meets  with  other  Air  Field  teams.    This  presented  a  diffi- 
cult problem  of  selection,  as  the  time  allotted  for  the 
physical  fitness  program  did  not  allow  individual  testing 
of  each  soldier  involved. 

The  picture  was  further  complicated  by  the  fact  that  any 
call  for  men  interested  in  trying  out  for  an  athletic  team 
would  have  brought  a  good  part  of  the  squadron  out.  The 
reason  for  this  enthusiastic  response  was  not  based  on  love 
of  the  sport  involved,  but  rather  the  common  attitude  that 
anything  would  be  better  than  doing  P.T.  (physical  train- 
ing).   This  view,  which  was  universal  to  the  Army  Air  Corps 
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physical  program,  was  due  In  large  part  to  a  lack  of  good  I 
program  plus  the  natural  dislike  of  the  Air  Corps  soldier 
for  regimentation. 

Considering  all  of  these  factors,  I  had  to  settle  for 
some  other  method  of  screening  the  boys  in  order  to  get  a 
small  enough  group  to  work  with.    Having  no  better  method 
available,  I  decided  on  using  a  technique  involving  observa- 
tion and  research.  1 

First  of  all,  I  went  through  all  of  the  Army  classi- 
fication cards  and  listed  the  boys  who  had  participated  eithJ 
er  in  track  or  basketball,  (for  the  basketball  veterans  I 
had  in  mind  the  coordination  field  events).    Next  I  kept  a 
close  watch  on  the  after-hours'  activities  on  the  athletic  ji 
field,  especially  the  base  running  during  the  endless  soft-  | 
ball  games.    liastly  I  watched  closely  the  formal  calisthen- 
ic  drills,  looking  for  boys  that  displayed  unusual  amounts 
of  stamina  and  ease  of  movement.    Of  all  the  exercises  giv- 
en it  seemed  to  be  that  the  Burpee  exercise  gave  the  best 
rough  measure  of  the  individual's  condition  and  coordina-  | 
tion,  and  was  consistent  with  the  findings  of  the  research  , 
and  other  observations. 

Later,  after  forty  candidates  had  been  screened  out  of 
the  group,  I  gave  the  one-minute  Burpee  test  informally,  and 
was  again  led  to  believe  that  the  best  prospects  were  high 
on  the  list  of  the  number  of  Burpees  performed.    But  since 
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the  tests  were  not  conducted  In  a  scientific  manner,  no  ob- 
jective conclusions  were  possible. 

After  discharge  from  service,  I  ran  Informal  tests  on 
Northeastern  University  trackmen  of  varying  abilities. 
Again  I  believed  that  the  best  prospects  achieved  higher 
scores.    These  informal  tests  created  in  me  the  desire  to 
find  out  objectively  Just  how  much  and  what  kind  of  rela- 
tionship exists  between  the  Burpee  test  scores  and  track  po- 
tential . 

Purpose 

This  study  involves  a  series  of  tests  run  on  a  group  of 
YIICA  boys  aged  9  to  15 »  and  a  series  of  correlations  of  these 
scores.    They  try  to  show  the  relationships  between  certain 
track  events,  the  Burpee  test,  the  classification  index,  and 
certain  combinations  of  these  scores. 

McCloy  has  done  much  work  on  the  correlations  of  dif- 
ferent athletic  scores,  and  has  touched  on  the  problem  of 
the  relationship  between  the  Burpee  test  and  running  speed. 
However,  since  his  findings  were  not  available  to  me,  I  have 
rerun  this  correlation  for  the  sake  of  clearness  and  com- 
pleteness of  this  report. 

This  study  places  the  emphasis  on  the  correlation  between 
the  Burpee  test  and  running  speed.    It  tries  statistically  to 
consider  age,  height,  and  weight  as  contributing  factors,  and 
to  study  their  effect  on  the  previous  correlations. 
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None  of  the  boys  picked  for  the  tests  had  ever  received 
any  significant  amoxint  of  coaching  In  running  form.  This 
type  of  untrained  boy  was  selected  so  that  the  results  of  the  \ 
tests  would  not  be  too  greatly  affected  by  the  boy's  previous 
experience  and  coaching. 

As  yet,  the  factors  Involved  In  running  speed  have  not  been! 
conclusively  Isolated  and  classified,  but  among  them  probably 
rank  reciprocal  Innervation,  muscle  viscosity,  length  of  body 
levers,  age,  weight,  strength,  and  the  psychological  factors. 

Today's  coach  Is  simply  day  by  day  measuring  his  ability 
to  teach  running  form,  and  has  to  rely  on  his  Intuition  or 
hunches  In  regard  to  the  boy's  effectiveness  three  years  In 
the  future.    If  the  Burpee  test  or  some  form  of  It  could  be 
refined  enough  so  that  It  could  measure  these  physiological 
and  psychological  factors  Involved  In  running  speed,  then  we 
would  have  a  good  yardstick  of  potential  success  In  track 
with  good  coaching.    This  statement  Is  based  on  the  assump- 
tion that  these  basic  factors  remain  more  or  less  constant 
through  the  years. 

It  has  been  my  observation  that  the  validity  of  the 
Burpee  score  as  a  test  of  agility.  Is  good  only  upon  the 
most  strict  and  careful  administration  of  the  test.  In 
view  of  the  dangers  Involved  In  the  casual  Burpee  test, 


I  have  submitted  elsewhere  In  this  report  a  few  sugges- 
tions for  improving  the  Burpee  test. 
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CHAPTiR  II 
REVIEW  OP  THE  LITERATURE 

The  Burpee  test^        never  achieved  universal  acclaim 
by  physical  educators*    A  partial  explanation  may  be  found 
In  the  fact  that  the  Burpee  test  Is  difficult  to  administer 
objectively •    As  a  result,  the  studies  carried  on  Involving 
the  Burpee  test  are  limited;  with  some  never  reaching  print. 
It  is  also  the  popular  opinion  that  the  test  requires  more 
study  and  further  refinement* 

Whether  the  Burpee  tests  agility  or  not  Is  not  the 
problem  Involved  In  this  report.    Rather,  It  Is  an  Investiga- 
tion of  the  hypothesis  that  there  are  common  factors  exist- 
ing between  the  achievement  of  high  scores  In  the  Burpee  test 
and  success  In  running  speed.    If  these  factors  can  be  Iso- 
lated and  measured,  we  would  have  a  more  objective  method 
of  predicting  speed  potential  In  athletes. 

What  these  factors  are,  or  what  they  are  called.  Is  De- 
yond  the  scope  of  this  study.    It  Is  concerned  more  with 
whether  tney  exist  or  not* 

Brace  listed  a  group  or  eleven  factors  that  he  felt 
were  Involved  In  testing  the  running  speed  of  boys.    Kef erring 
to  these  significant  abilities,  he  commented,  **I  will  not 

1.    McCloy,  C.  H.,  "Tests  and  Measurements  for  the  Administra- 
tive Propo^am  of  Phvsical  Education.  Journal  of  Health  ana 
Physical  Education.  Seot.  1932.  7:9 

-00 
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attempt  to  say  that  I  know  what  these  significant  abilities 

are,  but  I  am  ready  to  guess  at  some  of  them.^ 
They  were  listed  as  follows: 
1*    Response  of  organic  systems  to  exercise 
2.    Endurance  In  muscular  activity 

3-    Intelligence  In  grouping  the  meanings  of  the  written 
and  spoken  word 

4,    Basic  perceptal  motor  control  or  neuromuscular  co- 
ordination 

5*    Muscular  strength 

6.    Ability  to  acquire  new  coordination,  or  to  Improve 
those  already  established 

?•    Specific  motor  skills 

8.    Ability  to  remember  directions,  rules,  and  guides  In 
performance 

9*    Emotional  stability 

10*    Attitudes  and  their  display  In  activities 

11 •  Interests 

Brace  further  suggests  that  basic  coordination  and  over- 
all physical  ability  may  be  measured  by  a  combination  of  tests, 
of  which  the  Burpee  test  is  one«^ 

Brace,  D.  K.,  "What  Pupil  Abilities  Should  We  Measure?" 
The  Journal  of  Health  and  Physic a;i,  Education.  10; 588 
Dec .  19^1 

3*    Brace,  D.  K.,  "What  Pupil  Abilities  Should  We  Measure?" 
The  Journal  of  Health  and  Physical  Education.  10:588 
Dec .  19^1 
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In  McCloy's  test  of  motor  capacity  and  ability^  he  re- 
tains the  Burpee  test  along  with  the  Classification  Index, 
Sargent  Jump  and  Brace  test.    He  states,  "The  Burpee  test  has 
not  been  much  less  well  validated  than  any  of  the  other  tests. 
Its  inclusion  in  the  battery  was  due  to  the  experience  of 
Its  originator  in  using  one  variation  of  the  test  as  a  device 
for  estimating  the  motor  ability  of  adults."    The  correlation 
with  the  test  criterion  was  not  high,  but  also  the  correla- 
tions with  other  elements  of  the  test  were  quite  low.    Thus  the 
Burpee  test  apparently  measures  something  not  very  well  cared 
for  by  the  other  test  elements.    This  is  borne  out  by  the  fac- 
tor analysis  shown  below. 

TABLE  I 

FACTOR  ANALYSIS  OF  GENERAL  MOTOR  TEST  CORRELATIONS  OF 
TEST  ELEMENTS  WITH  COMMON  AND  SPECIFIC  FACTORS^ 


Test 

Large  Muscle 
Strength  Velocity  Coordination 

Specific 
Factors 

Sargent  Jump 

.3964 

.6910 

.0000 

.6045 

Burpee  Test 

.0830 

.1855 

.3441 

.9167 

Brace  Test 

.2737 

.6643 

-.1378 

.6818 

Classification  Index 

.8212 

-.0658 

.3137 

.7421 

Pull-up  Strength 

.9519 

.0000 

♦  0000 

.3064 

^1 McCloy,  C.  H.,  "The  Measurement  of  General  Motor  Capacity 
and  General  Motor  Ability,"  Research  Quarterly .  March,  1934 
Vol.  V,  p.  46 

5.    McCloy,  C.  H.,  "The  Measurement  of  General  Motor  Capacity 
and  General  Motor  Ability,"  Research  Quarterly .  March,  1934 
Vol.  V,  p.  55 
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It  is  noted  that  one  of  the  highest  correlations  la  be- 
tween the  specific  factors  and  the  Burpee  test.    The  specific 
factor  Includes  all  of  the  factors  not  Included  In  the  three 
common  factors.    McCloy  goes  on  to  say  that,  "The  Inclusion  of 
the  Burpee  test  Is  Justified,  In  addition,  by  the  fact  that  It 
raises  the  multiple  correlation  significantly.    The  test  Is  de- 
signed to  measure  agility  and  a  rather  crude  type  of  large  mus- 
cle coordination."^ 

7  8 

In  a  study  done  by  Rarlck,  reference  Is  made  to  Hill's 
ideas  on  the  limiting  factors  In  the  speed  of  muscle  contractloi 
Hill  places  the  limiting  value  of  speed  on  the  viscosity  of  the 
muscle  substance.    He  defines  It  as  the  Internal  resistance 
generated  by  the  muscle  as  It  contracts;  the  resistance  being 
due  to  the  flow  of  molecules  Into  different  patterns.^ 

Reciprocal  Innervation  la  defined  by  Gould  and  Dye  as  a 
shortening  reaction  In  one  set  of  muscles  associated  with  a  sim- 
ultaneous extending  reaction  In  the  opposite  or  antagonistic  sel 
of  muscles.    Correct  coordination  of  responses  Is  dependent  on  ( 

• 

6 •  Ibid 

7*    Hill,  A.  v..  Adventures  In  Biophysics.  Philadelphia: 
University  of  Pennsylvania  Press,  1931. 

8.    Hill.  A.  v..  Muscular  Movement  of  Man.  New  York,  McGraw- 
Hill  Book  Co.,  1931. 

9*    Rarlck,  L.,  "An  Analysis  of  Speed  In  Simple  Athletic 
Activities,"  Research  Quarterly.  Oct.  1937.  P«  89 
Quoted  looaely 

nicety  of  balance  between  the  activities  of  groups  of  antag- 
onistic muscles.    When  one  muscle  is  stimulated,  the  other 
Is  thrown  into  a  state  of  inhibition  in  order  that  the  ac- 
tion can  take  place  without  interference.^^ 

In  a  book  by  Morehouse  and  Miller, -^^  it  is  suggested 
that  for  perfect  neuro-muscular  coordination,  it  is  essen- 
tial that  the  speed  and  degree  of  relaxation  of  muscles  op- 
posing a  movement  be  accurately  adjusted  to  the  speed  and 
range  of  contraction  of  the  muscle  affecting  the  movement, 
A  failure  of  antagonistic  muscles  to  relax  promptly  is  one 
of  the  factors  which  result  in  poor  performance. 

Strength,  as  a  contributing  factor  to  speed  events,  is 
discussed  by  Rarick.       He  states  that  beyond  a  certain  op- 
timum, it  is  not  of  as  much  importance  as  some  would  have  us 
believe;  and  beyond  this  certain  optimum,  strength  adds 
nothing  to  speed  of  movement  in  athletic  events. 

It  is  common  knowledge  among  good  sprinters  that  the 
limiting  factor  to  their  running  speed  Is  not  a  lack  of 
strength  in  their  legs,  but  rather  the  inability  to  move  them 
faster. 


10,  Qould,  A.  G.  and  Dye,  J.  A.,  Exercise  and  its  Physiology . 
New  York:    A.  S.  Barnes  and  Co.,  1932. 

11,  Morehouse  and  Miller,  Physiology  of  Exercise.  St.  Louis: 
The  Mosby  Co.,  19^8,  p.  37. 

12,  Rarick,  L.,  "An  Analysis  of  Speed  in  Simple  Athletic 
Activities,"  Research  Quarterly .  Oct,  1937. 


McCloy-^-^  states  that  there  Is  an  Individual  limit  to  the 
speed  of  contraction  of  any  one  muscle.    No  matter  how  strong 
the  muscle,  there  is  a  neuro-muscular  contraction  limit. 
Hence,  if  the  individual  has  developed  a  strength  of  muscle 
which  is  in  excess  of  that  which  can  be  utilized,  because  of 
the  contraction  speed  limit,  then  any  increase  in  the  length 
of  the  limb  should  increase  the  athletic  performance  record 
through  greater  acceleration  at  the  end  of  the  longer  lever 
ariB  • 

In  reference  to    age,  McCloy  adds  that  it  is  possible 
that  the  influence  of  age  is  really  the  influence  of  added 
years  of  experience  and  better  neuro-muscular  and  psycho- 

14 

motor  coordination,  due  to  more  mature  nervous  connections. 

The  weight  of  a  performer,  according  to  McCloy, "^^  is 
significant  in  that  the  weight  score  may  represent  differ- 
ent proportions  of  muscle  and  fatty  tissues  in  different  per- 
sons • 

With  height  a  constant,  the  cross  section  of  the  muscle 
would  grow  more  rapidly  than  the  weight  of  the  body  as  a 


13.  McCloy,  C.  H.    Measurement  of  Athletic  Power .  New  York: 
A.  S.  Barnes  &  Co.,  1932.    p.  6^", 

14 .  Ibid . 

15.  Ibid.    p.  64. 
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whole,  where  the  increase  Is  due  to  training  and  not  fat. 
Strength  would  increase  faster  than  load.    Hence,  Increase 
in  weight  would  be  accompanied  "by  an  increase  in  perform- 
ance ability.    The  situation  is  probably  the  reverse  when 
the  weight  increase  is  due  to  the  addition  of  fatty  tissue, 
as  we  all  know. 

In  a  study  on  the  relationships  of  age,  height,  and 
weight  to  sport  skills  by  Kc  stler,^^    the  correlation  was 
found  to  be  .574.    The  correlation  of  the  age,  height,  and 
weight  to  track  and  field  events  was  found  to  be  .815,  which 
indicates  that  the  skill  factors  in  sports  weigh  more  heavi- 
ly than  do  the  factors  of  size. 


16.    Kistler,  Joy  W,,  "A  Comparative  Study  on  Methods  of 
Classifying  Pupils  into  Homogeneous  Groups  for  Physi- 
cal Education.      Research  Quarterly .  1:42-A8. 
March  1934. 


CHAPTER  III 
GROUPS  TESTED  AND  PROCEDURE 

Group a  Tested 

The  Burpee  teat  and  100-yard  run  were  given  to  one 
hxmdred  boya.    Boys  were  picked  at  random  from  YMCA  classes. 
Ages  ranged  from  9  to  15  years  of  age.    Alao  the  age, 
height,  and  weight  of  each  hoy  were  recorded. 

Within  three  weeks,  50  of  these  first  100  boys  were 
again  given  the  Burpee  test  and  the  100-yard  run  for  the 
purpose  of  checking  reliability.    The  results  of  this 
reliability  check  showed  a  ,96  correlation^  between  the  100- 
yard  runs  and  a  .90  correlation  between  the  two  Burpee 
tests.    The  detailed  presentation  of  these  correlations 
can  be  found  in  Tables  XIX  and  XXI,  which  are  Included  in 
the  Appendix. 

At  the  time  of  the  recheck,  the  boys  were  given  a  broad 
jump  test,  which  is  also  used  in  a  later  correlation. 

The  standard  deviations  of  the  groups  tested  indicated 
that  a  correct  sample  was  chosen. 

Table  II  shows  the  standard  deviations  of  the  group: 


1.    Brumbaugh,  A.  M.  and  Kellogg,  L.  S.,  Business  Statistics, 
Richard  D.  Irwin,  Inc.,  Chicago,  19^6,  p.  721. 


TABLE  II 

STANDARD  DEVIATION  OF  AIL  GROUPS  TESTED 

Standard  Deviations 
Group         100  Boys    50  Boys      41  Boys 


Burpee  Test  No.  1  1«6  !•& 

Burpee  Test  No*  2  1«5 
100- Yard  Run  No.  1  lo3  1»4 

100»Yard  Run  No.  2  1.3 
Broad  Jump  10«9 
Classification 

Index  III  35»6 

20  (Burpee)  ♦ 
Classification 

Index  III  54.7 


Procedure 

1.  Burpee  Test 

The  20-second  Burpee  test  was  chosen  Instead 

of  the  original  one-minute  test  originated  by  R.  H.  Burpee 

2 

and  described  to  McCloy,  as  It  was  not  desired  by  the  author 
to  have  stamina  play  such  a  prominent  part  In  the  test  re- 
sults. 

The  boys  were  tested  in  groups  of  about  ten.  They 
were  given  a  demonstration  of  the  Burpee  done  In  four  counts* 

51    McCloy,  C.  H.  Tests  and  Measurements  In  Health  and  Physical 
Education.  New  York,  1942,  Applet on-C en tury-Cr of ts.  Inc., 
Ch.  VIII,  p.  84. 


From  a  position  of  attention,  count  one  Is  reached  by 
putting  the  palms  flat  on  the  floor  In  front  of  the  feet 
and  assuming  a  squat  position*    At  tuo,  the  knees  and  hips 
are  extended  to  a  front  leaning  rest  position*    At  three, 
the  knees  and  hips  are  flexed  again  to  bring  the  subject 
back  to  a  squat  position  as  at  number  one*    The  Burpee  Is 
concluded  at  count  four  by  assuming  a  standing  extension 
of  the  knees  and  hips  similar  again  to  the  starting  position* 
Each  boy  had  two  practice  20-8econd  trials,  and  on  the  third 
was  recorded*    In  the  reliability  check,  the  same  test  and 
technique  were  used* 

2*    100- Yard  Run 

Each  boy  was  taught  how  to  take  a  crouch  track 
start,  and  at  the  command  **Go,**  ran  100  yards  around  a 
57-yard  oval  track*    His  time  was  taken  and  recorded*  No 
trials  were  given*    In  the  reliability  check,  the  test  and 
procedure  were  Identical* 

3*    Broad  Jump 

In  this  event,  each  boy  was  given  a  brief  In- 
structlon  and  a  demonstration*    He  then  was  told  to  see 
how  far  out  from  the  line  he  could  Jump*    Then  the  boy  was 
told  to  see  how  far  past  his  first  try  he  could  Jump.  That 
effort  was  recorded  If  It  exceeded  the  first*    The  usual 
rules  pertaining  to  measuring  and  fouling  in  the  broad  Jump 
were  followed* 


4*    Classification  Index  III 

Because  of  its  ease  of  computation,  McCloy's^ 
Classification  Index  III  was  chosen* 

McCloy^  has  stated  that  height,  at  ages  14  and 
helow,  contributes  very  little  that  is  not  adequately  cared 
for  by  age  and  weight.    Still,  there  are  other  studies 
that  show  that  height  is  a  significant  factor,  especially 
in  sprinting*^    If  height  had  been  taken  into  consideration, 
it  is  possible  that  the  correlations  involving  the  Classifica- 
tion Index  might  have  been  higher. 

a.  Age    The  age  was  asked  of  each  boy;  and,  in  doubt* 
ful  cases,  the  answers  were  checked  in  the  IMCA  files. 

b.  Weight    The  weight  was  measured  by  a  recently 
checked  balance  scale. 


3»    McCloy,  C.  H.,  The  Measurement  of  Athletic  Power,  New 
York,  1932,  A.  S.  Barnes  &  Co.,  Ch.  D,  p.  95 

4.  Ibid.  p.  94 

5.  Rarick,  L.,"An  Analysis  of  Speed  in  Simple  Athletic 
Activities,"  Research  Quarterly.  October,  1937*  p.  89 • 
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CHAPTER  IV 
H^SENTATION  AND  ANALYSIS  OF  DATA 

The  following  charts  and  figures  contain  the  statistical 
treatment  of  the  data.    There  are  five  sets  of  correlations 
presented  In  the  order  listed  below: 

1.  Burpee  test  and  100-yard  run 

2.  Burpee  test  and  broad  Jump 

3.  Burpee  test  and  Classification  Index  III 

4.  Classification  Index  and  100-yard  run 

5.  20  (B\irpee  test)  -r  Classification  Index  and 

100-yard  run. 

For  the  sake  of  avoiding  repetition,  the  results  have 
been  prepared  In  Table  form,  and  can  be  found  In  Chapter  V 
In  Table  XIII,  along  with  a  more  detailed  analysis. 

The  most  significant  finding  to  watch  for  Is  the  degree 
to  which  the  correlation  of  the  Burpee  test  to  the  100-yard 
run  was  Increased,  when  the  Classification  Index  III  was  com- 
bined with  the  Burpee  scores.  Yet  It  Is  also  noted  that  the 
correlation  of  the  Classification  Index  with  the  Burpee  Is  a 
low  .16;  and  the  Classification  Index  with  the  100-yard  run 
Is  a  -.55  correlation. 
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TABLE  III  (continued) 


CALCIILATIOIT  OF  COEPFICI?IPrT  OF  CORRELATIOIT 
BUPJEE  TEST  AKD  100 -YARD  DASH 


f^,      -BuTv.ee      100         x  y  ^  ^  ^ 


J?  irF;o(T~  Pu>o  -  ;bo  .   
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TABJjE  III  (continued) 
CALCUIATIOIT  OP  COEITICISITT  OP  COIJIELATIOIT 
BUPJ'EE  TEST  AID  100 -Yard  DASH 
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TABLE  III  (continued) 
CALCULATION  OF  COEFFICIENT  OF  CORRELATION 
BURPEE  TEST  AND  100-YARD  RUN 
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TABLE  IV 

CALCULATION  OF  PROBABLE  ERROR  OF  THE 
CORRELATION 
BURPEE  TEST  AND  lOO-YARD  RUN 
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TABLE  V 

COI^PUTATICN  OF  COEITICIMTT  OF  COREOIATIOir 
BUEPEES  AlID  BROPJ)  TmW 


"Eom  Burpee 5  Broad  Jump 
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TABLE  V  (continued) 
CALCUIATION  OF  COEFFICIENT  OF  CORRELATION 
BURPEE  AND  BROAD  JUMP 
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TABLE  VI 
CALCULATION  OF  PROBABLE  ERROR 
OP  CORRELATION 
BURPEE  TEST  AND  BROAD  JUMP 
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TABLE  VII 

CALCULAtIOT'  Oj:'  COT.h'FlCTin^ X  Oi'  COP.KSLAiIOir 


BURPEE  TEST  V?  CIASnii'ICATlOT'  IITD'FX  III 


X 
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TABLE  VII  (continued) 
CALCULATION  OF  COEFFICIENT  OF  CORRELATION 
BURPEE  TEST  A^ID  CLASSIFICATION  INDEX 
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TABLE  VIII 
PROBABLE  ERROR  OP  CORRELATION 
BURPEE  AND  CLASSIFICATION  INDEX 


P.  B,_  r  .67A5  1  - 

P.  E.  -  .6745  1  -  .16^ 

P.  E.  -  .6745  .9744 

^  '  2.03 


P.  E.p    r      .6745  x  .48 


P.  B.J.    «  ^ 


f 


1 

"1 

n — 

1  1  1 

1 

-r 

Hi 

-tt+1 

n 

La- 

1 

-H 

■  ( 

REk/tTIO/V 

Inde.: 

- 

- 

i 

SH  P 

OF  THE 

f 

K 

1 
J 

lot 

7 1-> 

*^  lY 

■] 

rii£ 

10 

R  f  JK/ 

- 

\ 

i 

J 

"  i  9 

4  — 

-i- 

1 

- 

"1 

i 

_ 

1 

it 

1 

— j- 

■ 

• 

K  IE. 

4-1 

• 

— \ — i — T" 

1 — 

- 

- 

- 

- 

-1 

- 

- 

1  -1  1 

d 

- 

-1 

H 

1 

1 

-i 

-< 

_ !_  - 

d 

r 

d 

i 

• 

• 

• 

-P 

OL  

H 

-H 

— 1 

— 

• 

1 

* 

• 

• 

- 

'7 

-1 

j 

1 

-h 

n 

H 

h 

1 

i 

-4 

r- 

-] 

• 

r 

1 

1 

F 

R 



LjL 

• 

4 

» 

H 

rr 

1 

i.  • 

'J" 

V- 

-4 

1 

r- 

'  1 

t 

4 

B 

1 

; 

i 

• 

1 

• 

• 

i  ~ 



\- 

• 

IT 

i 

»  1 

i 

» 

f-- 

tf 

ISO 

i 

> 

280 

< 

- 

h 

+ 

1 

1 

i 

TABLE  IX 

Ci^XCUIATI01T  OF  GOEPPICIEITT  OF  COr^J^LATIOIT 


1 

X 

CIAS  SIFICATI  Oil 

III  AirD 

100 -YARD  RlJlT 

ip  O 

X 

L.III  luOYd  Rim 

X 

y 

1? 

1 

16. 0 

_ 

.9b 

- 

34.5990 

132G.42 

.9025 

o 

17!2 

.25 

_ 

1.3950 

31.14 

.062 

5 

1  4 

285 

16.5 

58.42 

.45 

26.2890 

3412.90 

.202 

5 

'  a 
1  O 

^:i4t5 

16.6 

18.42 

_ 

.35 

6.4470 

339.30 

.122 

K 

1  n 

211 

18.4 

15. DO 

•I' 

1.45 

22.5910 

242.74 

2.102 

5 

1  Q 

248 

17.4 

+ 

0  T      /I  0 

£;x.4<ci 

,45 

9.6390 

458.82 

.20S 

s 

r  y 

14.8 

 L_ 

4d.42 

_ 

2.15 

99.8030 

2154.82 

4.622 

5 

14_ 

15.3 

.<:;X.4^:i 

1.69 

36.1998 

458.12 

5 

15,. 

279 

.X 

52.42 

2 

107.4610 

cj  {  '±  (  .00 

4.202b 

18 

212 

15.6 

14.58 

X  . 

19.6830 

21  2 

<oX <C  >JO 

1.8225 

19 

225 

Id. 2 

1.58 

X  .  '  <J 

f 

2.7650 

3.062b 

jjSl 

199 

27.58 

1.45 

39.9910 

2.1025" 

1-22 

1£4 

1  /  -  u 

d2.d8 

X 
T 

.  vO 

3.1^yu 

391 6-26 

.0025 

23 

loO 

JLvJ  . 

46.58 

f 

25.6190 

21 6Q  70 

.3025 

24 

176 

78«3 

XO  . 

50.58 

1-35 

X.  Ovy 

68.2830 

1.8225 

25 

213 

X  (  .  0 

13. Do 

Jt. 

4.7530 

1  P4  42 

.1225 

27 

288 

IP.  « 
xo.o 

61.42 

1  ftR 
X.O  J 

+113.6270 

"=^77?  42 

3.4225 

28 

232 

X  f  .u 

t 

5.42 

.  UO 

.2710 

</ .  00 

•••  .0'^2 

5 

30 

190 

±0  .  0 

36.58 

•  OO 

f 

12.8030 

XOOO. Xv 

il1225 

31 

190 

36.58 

UO 

74.9890 

XOiJO.  xv 

4.20^5^ 

35 

172 

To  A 
XO  .  ft 

54.58 

t 

30.0190 

2Q7R-Q8 

.3025 

37 

171 

xo.  0 

55.58 

T 

1  ^^5 

X.  0  \J 

85.1490 

3089-14. 

2.4025 

38 

203 

19.4 

_ 

23.58 

4 

2.45 

57.7710 

556.02 

1.0025 

41 

180 

19.1 

46.58 

2.15 

-100.1470 

2169.70 

4.6225 

42 

161 

20.0 

60.00 

+ 

3.05 

-200.0190 

4300.24 

9.3025 

i43 

182 

18.9 

44.  00 

1.95 

86.9310 

1987.38 

3.8025 

|_47 

233 

15.4 

0.  4<; 

.55 

3.5310 

41.22 

.3025 

48 

219 

18.8 

/  .  Oo 

t 

1.85 

14.0230 

57.46 

3.4225 

49 

231 

19.2 

t 

4.4<i 

2.25 

r 

9.9450 

19.54 

5.0625 

54 

259 

15.5 

32.42 

1.35 

43.7670 

1051.06 

1.3225 

i55 

248 

14.9 

+ 

21.42 

2.05 

43.9110 

458.82 

4.2025 

i  56 

270 

14.8 

43.42 

2.15 

93.3530 

1385.30 

4.6225 

58 

214 

16.7 

12.58 

.25 

f 

3.1450 

153.26 

.0625 

59 

245 

16.2 

t 

18.42 

.75 

13.8150 

339.30 

.5625 

60 

244 

15.2 

r 

17,42 

1.75 

30.4S50 

303.46 

3.0625 

61 

254 

17.2 

t 

27.42 

.25 

6.8550 

751.86 

.0625 

65 

244 

17.2 

t 

17.42 

+ 

,25 

4.3550 

303.46 

.0625 

70 

248 

16.1 

21.42 

.85 

18.2070 

458.82 

.7225 

73 

265 

16.1 

+ 

39.42 

.05 

33.5070 

1553.44 

.7? 

9 

5 

77 

234 

15.8 

+ 

7.42 

1.15 

8.5330 

55.06 

i.3r 

>25 

78 

270 

15.8 

4  43.42 

1.15 

49.9330 

1885.30 

i.3r 

9290 

 ^9^"  '  ■ 

-622.02 

4-25.05 
-25.00 

4 

1410.0118 
238.7260 

Dxyou.xu  ao.yu^c 

M  = 

226.58 

M*  16.95 

.22 

.05 

1171.2858 

Boston  Unh^wy 
School  of  Educauoa 
^library  ^ 


TABLE  IX  (continued) 
CALCULATION  OP  COEFFICIENT  OF  CORRELATION  FOR 
CLASSIFICATION  INDEX    AND  lOO-YARD  RUN 

N(rx<ry 

r    r    -1171  >295?  ^ 

41  X  35  .6  X  1.45 


r 


r 


(TX 


1/  1267.07 
35.6 


1^ 


TABLE  X 

CALCULATION  OF  PROBABLE  ERROR  OF  CORRELATION 
CLASSIFICATION  INDEX  III  AND  100-YARD  RUN 


P.  E, 


P.  E. 


P.  E, 


P.  E, 


►6745 
►6745 
•6745 


1  -  r2 


►6211 


2.03 
.6745  X  .5436 


P,  E. 


36 


J  1 

1 

1 

1  1 

1 

1 

1 

1  1  1 

1 

1 

1 

1 

F 

J 

1 

1 

M  M.I 

h 

1 

1 

1 

1 

1  1 

h 

1 

c 

A/DE.> 

m 
W 

OF 

I 

0 

t 

1 

0 

100 

•Yarc 

< 

/  V 

) 

M 

1 

1 

4 

1 

H 

• 

r 

I 

1 

t  ■ 

r- 

- 

a 

-U- 

H 

H 

- 

- 

h-| 

2o 

H 

- 

H 

— 

r 

• 

1 

m 

■ 

• 

• 

• 

• 

• 

• 

1 

A 

LO 

• 

•1 

< 

• 

-P 

17 

• 

r 

■ 

I 

i 

- 

■' 

i 

• 

• 

1 

• 

F 

• 

b 

H 

. 

h 

H 

Ft 

h 

H 

- 

• 

• 

• 

• 

• 

n 

r 

• 

# 

rr 

- 

h 

• 

ft 

- 

s 

- 

: 

= 

i" 

- 

h 

h 

h 

^* 

f 

> 

L 

.] 

X 

IC 

:) 

-In 

! 

n 

P 

- 

1 

1 

•    TABL.-:  XI 

GALGIJIATIOIT  0]?  COEP]j^ICIj]IiT  OP  COIiPJiJLATIOlT 

ciA33ii?iCA'?ic::  iiTDi^:  III  4-  -10  (Jirnvm) AID  100 -Yd  nw 


C.i.       10-  Td 

X 

o 

,r2 

498 

lf?.0 

58.61 

- 

.95 

- 

55. 5795 

3435.13 

.9025 

3 

451 

17.2 

11.61 

.25 

2.9025 

134.79 

485 

1-.5 

4 

^5.61 

_-_ 

.45 

- 

20.52A5 

20-"0.27 

5 

505 

16,6 

■f 

65.51 

- 

.35 

- 

2-^.9635 

4304.67 

.1225 

7 

401 

18.4 

38.39 

1.45 

- 

55.6655 

1473.79 

2.1025 

4/'-8 

17.4 

■f 

8,61 

.45 

t 

3.8745 

74.13 

.2025 

8 

498 

l'U8 

58.61 

- 

2,15 

- 

12:^.0115 

3435.13 

4.622 

D 

i4 

528 

15.3 

8^.51 

- 

1.65 

- 

145.205^ 

72  51.73 

2.7225 

|5 

539 

14.9 

99.61 

- 

2.05 

- 

204.2005 

9922.15 

4.."0'^ 

5 

|L8 

482 

15.5 

f 

42.61 

1.35 

- 

57.523n 

1815.61 

1.8"'^ 

5 

LQ 

455 

15.2 

15.61 

_ 

1.75 

27.3175 

243.57 

3.062 

D 

^1 

439 

IS. 4 

.39 

"1.45" 

- 

.  5555 

.15 

2.1025 

384 

17.0 

55.39 

♦ 

.05 

2.7695 

3')68.05 

.^0^5 

P.3 

420 

15.^ 

19.39 

.55 

+ 

10.5645 

375.97 

5 

371 

18.3 

f 

58.39 

i 

1.35 

92.3265 

4577.19 

1.32- 

5 

|5 

353 

17.3 

25.39 

f 

.35 

_ 

30.2365 

7463.23 

.I'"" 

5 

508 

18.8 

_ 

58.51 

t 

1.85 

- 

125.9285 

4707.33 

3.4225 

Is 

422 

17.0 

17,39 

.05 

- 

.8595 

302.41 

.002 

5 

150 

390 

15. S 

- 

4^.39 

- 

.35 

t 

17.2865 

2439.37 

.12*^ 

5 

51 

450 

19.0 

f 

10.51 

2.05 

21.7505 

112.57 

4.20'^ 

5 

55 

352 

16.4 

87.39 

- 

.55 

t 

48.0545 

7637.01 

.302 

p7 

391 

18.5 

_ 

48.39 

•f 

1.55 

- 

75.0045 

2341.59 

2.402 

5 

p., 

408 

19^4 

_ 

31.39 

i 

2,45 

- 

76.9055 

985.33 

5.002 

[41 

350 

19.1 

79.39 

2,15 

- 

170.5885 

6302.77 

:ii2 

361 

20.0 

78.39 

3.05 

- 

239.0895 

5144.99 

9.30-"^ 

'43 

372 

18.9 

57.39 

t 

1.95 

- 

131.4105 

4541.41 

3,8025 

||47 

393 

16.4 

46.39 

.55 

25.5145 

2152.03 

.302S 

'48 

379 

IS.  8 

50.39 

■f 

1.85 

111.7215 

3645.95 

3.4225 

149 

371 

19.2 

58.39 

t 

2.25 

153.8775 

4577.19 

5.0625 

54 

499 

15.6 

+ 

59.51 

1.35 

80.4735 

3553.35 

l.S^'^ 

5 

55 

528 

14.9 

+ 

88.  51 

2.05 

181.6505 

7851.73 

4.^^02 

56 

oou 

♦ 

90.61 

2.15 

194.8115 

8210.17 

4.6225 

58 

439 

15.7 

.39 

.25 

f 

.0975 

.15 

.0625 

'59 

455 

16.2 

t 

25.51 

.75 

19.2075 

655.87 

.552 

6 

60 

489 

15.2 

■» 

49.61 

1.75 

86.8175 

2461.15 

3.0625 

SI 

434 

17.2 

5,39 

f 

.25 

1.3475 

29.05 

.0625 

65 

404 

17,2 

35,39 

t 

.25 

8.8475 

1252.45 

.062^ 

70 

443 

16.1 

3.51 

.85 

3.06o5 

13.03 

.72-^ 

5 

73 

431 

16.1 

8.39 

.85 

♦ 

7.1315 

70.39 

.7-^2 

5 

,77 

454 

15.8 

* 

14.61 

1.15 

16.8015 

:'^13.45 

1.322 

5 

78 

485 

15.8 

45.51 

1.15 

52.4515 

20tt0.27 

1.322 

5 

18015 

695.0 

+952.20 

_*952^19 

*25.05 
-25.00 

-2447.0345 
♦  264.2150 

122737.67 

85,9025 

.10 

4- 

.05 

-2182.8195' 

I  

TABLE  XI  (continued) 
CALCULATION  OF  COEFFICIENT  OF  CORRELATION 
20  (BURPEE)  4- CLASSIFICATION  INDEX  III  AND  lOO-YD.  RUN 


r  s 


NoTcry 


r  -  -2182>8195 

41  X  5^.71  X  1.45 

r  r       "'2182 .8195 
3252.5095 


r  - 


<r-x 

/  Sx2 

]l  N 

(ry 

=  1 

1  227?7.67 

ry 

<rx 

^  i 

/  2993.6 

try 

<rx 

54.71 

<ry 

-- Illinois 


r 


TABLE  XII 


CALCULATION  OF  PROBABLE  ERROR  OF  CORRELATION 
CLASSIFICATION  INDEX  -f-  20  (BURPEE)  AND  lOO-YD,  RUN 


P.  E.J,  ar    .6745  1^ 


P.  E.^  r  •6795  1  ^  (>.67^) 
P.  E.    r     .6745  >5511 


2.03 


P.  E.    r     .6745  X  .2222 
r 

P.  E.J,  5  ^ 


r 


CHAPTER  V 
SUMMARY  AND  CONCLUSIONS 

Summary 

The  Burpee  Test  and  100-yard  run  scores  were  taken 
on  a  group  of  one  hundred  boys.    The  age,  hel^t,  and 
weight  of  each  boy  were  recorded.    A  broad  Jump  test  was 
administered  to  forty-one  boys.    The  results  of  these 
tests  were  correlated  to  try  to  find  the  relationship  of 
certain  of  the  scores  with  the  others. 

The  results  of  these  five  sets  of  correlations  are 

shown  In  the  following  Table: 

COEFFICIENT  OF  CORRELATION  AND  PROBABLE  ERROR 
FOR  ALL  DATA 

TABLE  XIII 

Scores  Correlated      Coefficient  of    Probable  Error 


Correlation  of  Correlation 


Burpee  Test  and 
lOO-yd.  run 

-.30 

•  .06 

Burpee  Test  and 
Broad  Jump 

.30 

I 

Burpee  Test  and 
Classification  IndexIII.l6 

I 

Classification  IndexIII 
and  lOO-yd.  run 

-.55 

I  .23 

20  (Burpee )f  C.I.  and 
lOO-yd.  run 

-.67 

I 

I 
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1.  In  the  first  correlation  found  on  Table  III,  the  20- 
second  Bxirpee  test  and  100-yard  run  scores  were  compared,  and 
they  gave  a  coefficient  of  correlation  of  -.40,  with  a  prob- 
able error  of  .06,    The  author  has  oral  evidence  froaj  Dr. 
Leslie  Irwin,  Professor  of  Health  and  Physical  Education  at 
Boston  University,  and  formerly  Director  of  the  Laboratory 
Schools,  University  of  Chicago,  that  this  is  similar  to  the 
correlation  found  by  McCloy  in  an  unpublished  work. 

2.  In  the  second  correlation  found  on  Table  V,  the  Bur- 
pee and  broad  Jump  were  compared  to  see  roughly  the  relation- 
ships of  agility,  as  measured  by  the  Burpee  test,  to  the  broad 
Jump;  and  leg  strength,  as  measxired  by  the  broad  Jump,  to  the 
Burpee  test.    A  coefficient  of  correlation  of  .30  was  found# 
The  probable  error  of  the  correlation  was  .30, 

3«    In  the  third  series  found  on  Table  VII,  the  Burpee 
test  and  the  Classification  Index  III  were  correlated  to  find 
the  relationship  of  age,  height,  and  weight  to  the  Burpee 
score.    The  low  correlation  of  .16  was  found.    The  probable 
error  of  the  correlation  was  .32. 

4.    In  the  fourth  series  shown  in  Table  IX,  the  Classifi- 
cation Index  III  and  100-yard  scores  were  compared  to  see  the 
relationships  that  exist.    A  coefficient  of  correlation  of 
■••55  was  found.    The  probable  error  of  the  correlation  was 
.23. 

5*    In  the  last  correlation,  shown  in  Table  XI,  the  Bur- 
pee scores  (multiplied  by  a  constant  of  20  to  bring  the  mag- 


nltude  of  the  number  up  to  a  more  comparable  level  with  the 
other  scores  In  the  computation),  plus  the  Classification 
Index  III,  were  correlated  with  the  100-yard  run  scores. 
The  findings,  I  think,  were  significant.    The  coefficient 
of  correlation  of  this  composite  score  brought  the  coeffi- 
cient of  correlation  up  to  a  -.67 •    The  probable  error  of 
the  correlation  was  •15. 

The  author  wanted  to  see  roughly  the  effect  of  age  and 
weight  on  the  low  correlation  between  the  Burpee  test  and 
the  100-yard  run  scores  when  the  age  and  weight,  in  the  form 
of  the  Classification  Index  III,  were  combined  with  the  Bur- 
pee test  scores. 

The  difference  in  the  size  or  magnitude  of  the  Burpee 
and  the  Classification  Index  scores  raised  a  problem.  When 
the  two  scores  were  combined  by  addition,  a  slight  variation 
in  the  Classification  Index  (mean  of  226.58)  would  complete- 
ly obscure  a  similar  change  in  the  Burpee  test  (mean  of 
10.64). 

Comparison  of  the  two  means  shows  that  the  Classification 
Index  score  is  21,3  times  that  of  the  Burpee  test  score.  As 
is  shown  in  Table XXII I,  all  of  the  data  follows  quite  closely 
the  same  ratio.    The  average  deviation  from  the  20  to  1  rela- 
tionship was  1.35. 

In  order  to  facilitate  a  rough  consideration  of  age  and 


c 


weight,  without  the  time-consuming  computation  of  the  multi- 
ple regression  formula,-^  the  following  formula  was  construct- 
ed:   20  (Burpee       Classification  Index  III). 

The  procedure  Is  not  one  hundred  per  cent  accurate,  as 
the  data  la  not  always  exactly  at  a  ratio  of  20  to  1;  but, 
for  the  purposes  of  quick,  approximate  Investigation,  It 
serves  the  purpose  of  this  report. 


1.    Ezeklel,  M.  ,    Methods  of  Correlation  Analyses ,    New  York: 
John  Wiley  and  Sons,  Inc.,  1930.    p.  51 • 
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Conclualone 

1.  In  the  first  correlation  (Burpee  test  and  100-yard 
run),  the  coefficient  of  -.40  shows  that  there  is  a  slight 
relationship  between  the  Burpee  test  and  the  100-yard  run. 
This  relationship  is  too  low  for  valid  prediction. 

2.  In  the  second  correlation  (Burpee  test  and  "broad 
jump)  because  of  the  number  of  factors  Involved,  it  is  dif- 
ficult to  Interpret  just  what  the  coefficient  of  .30  indi- 
cates.   Again,  as  in  the  first  correlation,  it  Is  too  low 
to  say  that  any  significant  relationship  exists. 

3.  The  third  correlation  (Burpee  test  and  Classifica- 
tion Index  III),  the  coefficient  of  .16  seems  surprisingly 
low,  but  may  be  partially  accounted  for  by  a  statement  of 
McCloy  in  which  he  says,  "One  might  suspect  that  a  performer 
of  average  build  would  have  an  advantage  over  the  performer 
of  slight  or  heavier  build.    Such  does  not  prove  to  be  the 
case,  except  in  the  shot-put. The  author  is  unable  to  fur- 
nish further  explanation  for  the  lowness  of  the  correlation. 

4.  In  the  fourth  correlation  (Classification  Index  III 
and  100-yard  run),  the  coefficient  of  -.55  seems  to  Indicate 
that  the  age  and  weight  of  an  individual  have  more  effect  on 
his  being  speedy  than  they  do  on  his  agility,  as  measured  by 
the  Burpee  test.    It  is  noted  at  this  point  that  the  Classi- 

2.    McCloy,  C.  H.,  "The  Measurement  of  General  Motor  Capaci- 
ty  and  General  Motor  Ability."    Research  Quarterly , 
March  1934. 


flcation  Index  III  (20  age-y^  weight)  does  not  take  height  In- 
to the  computation*    It  has  already  been  stated  by  numerous 
authorities  that  height  or  length  of  the  body  levers  has  an 
Important  bearing  on  the  running  speed  of  the  Individual, 
Thus  the  coefficient  of  correlation  for  the  100-yard  run  and 
the  Classification  Index  I  or  II,  which  uses  height  In  Its 
computation,  might  be  appreciably  higher  than  -•55- 

5.    In  the  last  correlation  (20  times  Burpee  test 
Classification  Index  III  and  100-yard  run),  the  difference  of 
this  coefficient  over  the  first  (Burpee  test  and  100-yard 
run)  seems  to  Indicate  that  age  and  weight  may  be  significant 
factors  In  the  number  of  Burpees  performed,  and  speed  In  the 
100-yard  run. 


r 
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CHAPTER  VI 
POSSIBILITIES  FOR  FURTHER  RESEARCH 


There  are  many  possibilities  for  further  research  In 
this  area.    For  example,  a  multiple  correlation  of  the  type 
suggested  by  Schrock  and  McCloy^  might  be  carried  out  to  I 
find  the  relationship  of  the  various  factors  Involved  In 
attaining  high  scores  In  both  the  Burpee  test  and  the  100- 
yard  run. 

Further,  a  computation  of  a  multiple  regression  co- 

2  jl 

efficient  as  suggested  by  Peters  and  Wykes  to  find  the  |j 
best  combination  of  constants  and  factors  Involved  to  give 

the  highest  possible  coefficient  of  correlation.    McCloy^  i, 

li 

also  suggests  a  simplified  method  of  computing  the  multi- 
ple regression  equation. 

j! 

During  the  administration  of  the  Burpee  test,  it  was 
observed  that  a  few  of  the  boys  hit  upon  ways  to  "beat"  the 
test.    In  other  words,  some  of  the  more  athletically  astute 
boys  discovered  certain  methods  of  performing  the  test,  which 


n    Schrock,  H.  D.  and  McCloy,  C.  H.    '^Study  of  the  Best 
Combination  of  Age,  Height,  and  Weight  for  Basketball 
Classification.'  Journal  of  Health  and  Physical  Educa- 
tion XXVII:    October  1929.    pp.  34-38. 

2.  Peters,  C.  and  Wykes,  E.  C.     "Simplified  Methods  for  Com- 
puting Regression  Coefficients  and  Multiple  Correlation: 
Journal  of  Educational  Research  XXIII:  May  1931,  pp.  383-393. 

3.  McCloy,  C.  H.    Measure  of  Athletic  Power,  New  York.    A.  S. 
Barnes  and  Company,  1932.    p.  324.  , 


changed  the  pattern  of  movetnent  radically  without  violating 
any  of  the  rules  as  set  up  by  McCloy,^ 

Further  study  may  be  done  with  a  variation  of  the  Bur- 
pee test,  which  has  a  more  detailed  and  rigidly  policed  pat- 
tern of  movement.    This  variation  might  demand  that  exact 
positions,  rather  than  approximate  positions  as  stated  by 
McCloy,  be  assumed  on  each  count. 

The  results  of  this  variation  of  the  Burpee  test  might 
be  checked  against  an  established  criterion  for  measuring 
agility  to  see  whether  or  not  it  gives  a  better  measure  of 
agility  than  the  old  one* 


I 


McCloy,  C.  H.  Tests  and  Measurements  in  Health  and  Physical 
Education.  New  York,  19^2.  Appleton-Century- 
Crofts,  Inc.,  Ch.  VIII,  p.  84. 
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T/\BLE  XIV 


RAW  DATA  OP  100  BOYS  TEST]ED 
Fo.l'ame  Age  Weif^lit  Teight  Burpee    100 -Yard 




Ft. In. 

scores 

Time 
seconds 

1 

slier 

14 

i:,!3 

11  3/4 

16.0 

2 

Driihan 

13 

101 

5-1 

10  -'. 

16.4 

3 

Al"berts 

12 

101 

5-2 

11  I 

17.2 

4 

Jay 

15 

135 

5-4 

10 

16.5 

5 

Ila.ckett,  J. 

15 

95 

5-0 

11 

15.8 

6 

Murphy 

15 

95 

4-11 

13 

16.6 

7 

Buchan'Mi,T,12 

91 

5-2 

18.4 

8 

Card 

13 

118 

5-3 

10 

17.4 

9 

Brovm 

15 

1^:3 

5-G 

11  i 

14.8 

10 

Brookinss 

13 

1G7 

5-7 

8 

17.1 

11 

McSorley 

13 

98 

5-3 

\\  Y 

15.0 

12 

(ralvin 

12 

78 

5-0 

11  V 

18.2 

13 

Murrey 

12 

90 

5-0 

8 

17.0 

14 

Frizzell 

14 

108 

5-4 

14 

15.3 

15 

Carter 

15 

129 

5-6 

13 

14.9 

16 

Fennell 

13 

^8 

5-1 

11 

15.9 

17 

Geffrion 

13 

99 

5-2 

i;  Y  

16.8 

18 

Culhane.T. 

12 

92 

5-1 

_134_ 

15.6 

19 

Hackett.E. 

13 

95 

5-1 

11  iV 

15.2 

.20 

Murpliy.F, 

15 

94 

4-11 

12 

15.9 

21 

McE"eeley,B.ll 

89 

5-0 

12 

18.4 

22 

Del rye 

9 

74 

4-8 

11 

17.0 

23 

Bowers  ,\f. 

10 

80 

4-8 

12 

16.4 

24 

¥ilscn 

11 

66 

4-5 

9  3/4 

18.3 

25 

Buchanan, U. 12 

93 

5-3 

7 

17.3 

26 

Bowers,  D. 

12 

92 

4-8 

11 

15.8 

27 

Ryan 

14 

148 

5-9 

11 

18.8 

28 

Durar 

12 

112 

4-4 

17.0 

29 

Gore 

12 

131 

5-3 

17.4 

30 

Cooper 

10 

90 

4-11 

10 

16.6 

31 

Grimes 

11 

80 

4-10 

13 

19.0 

32 

Balis simo 

11 

80 

4-9 

14 

17.8 

33 

ITalient.R. 

12 

71 

4-8 

11 

15.8 

34 

Steed 

11 

90 

4-10 

12 

17.6 

35 

Dal ton 

10 

72 

4-10 

9 

16.4 

36 

Dauffhety 

10 

80 

4-11 

9 

16.8 

37 

Tenori 

10 

71 

4-6 

11 

18.5 

38 

Bold 

11 

93 

5-0 

10  i 

19.4 

39    Hanrahan        9  61      4-4  9  19.8 


TABLE  XIV  (continued) 


RAV/  DATA  OF  100  BOYS  TESTED 


55 


ITO. 

¥ame 

Age 

Weight  Height 

Burpee 
Scores 

100-Yard 
Time 

Ft • In» 

seconds 

41 

Stranarer 

11 

70 

4-6 

9 

19,1 

42 

Carl vie 

10 

61 

4-5 

10 

20.0 

43 

llcO.uinnv 

11 

'  72 

4~'6 

 — i_V   

44 

Pujitonio 

14 

109 

5-5 

16.0 

45 

Burns 

13 

100 

4-9 

11  i 

15.4 

46 

PerEult 

13 

104 

5-5 

8  3/4 

17.2 

47 

Barry,  ¥. 

13 

103 

5-3 

8 

16.4 

48 

KcFefele^?. 

B12 

99 

5-1 

8 

18.8 

49 

Grant,R« 

13 

7  07 

5-4 

7 

19.2 

50 

12 

5-3 

9 

16.4 

51 

KcHiel 

12 

7  48 

5-5 

10 

18.4 

52 

Fi  slier, 

14 

7  7  6 

5-9 

9  -I 

15.2 

53 

Fisher, R. 

12 

100 

5-9 

3 

17,8 

54 

Far out 

14 

119 

5-8 

12 

15.6 

55 

Frizzell.Iil4 

108 

5-5 

14 

14.9 

56 

Broim,  C« 

15 

120 

5-10 

13 

14.8 

57 

Wallace 

12 

81 

4rll 

12 

16.7 

58 

I'le  reliant 

13 

84 

5-0 

11  i 

16.7 

59 

Card 

13 

115 

5-5 

11 

16.2 

60 

Bucliin2i,n 

14 

104 

5-6 

12  i 

15.2 

61 

Gurin 

14 

114 

5-2 

9 

17.2 

62 

Ilurlev 

15 

110 

4-11 

11 

15.0 

63 

Johnson 

15 

160 

5-11 

'    10  -I 

15.8 

64 

LaComlD 

13 

90 

4-11 

10  3/4 

15.7 

65 

Demos, T, 

13 

114 

4-11 

8 

17.2 

66 

Denos,IT. 

13 

98 

4-7 

11 

15.2 

67 

SurT?rise 

12 

112 

4-11 

9  i 

16.5 

68 

Ms.r  chant 

13 

101 

4-8 

10  3/4 

16.0 

69 

Jennin,<?;s 

12 

96 

5-4 

11 

15.4 

70 

Burses s 

15 

98 

4-8 

9  3/4 

16.1 

71 

Peters 

13 

119 

5-0 

11  3/4 

15.4 

72 

Carter 

15 

°1 

4-9 

12 

15.0 

73 

Donohce 

1  4 

126 

4-10 

^  T 

16.1 

74 

Ferriera 

15 

139 

5-10 

s  \ 

17.0 

75 

Clarke 

15 

109 

5-2 

12  Y 

15.3 

76 

Forte 

14 

125 

5-5 

12  i 

15.5 

77 

Green, E» 

12 

114 

5-0 

11 

15.8 

78 

Green. F. 

15 

120 

5-6 

10  3/4 

15.8 

79 

TIcGlaiAP:hlinl2 

138 

5-11 

12 

15.6 

80 

Budryk 

15 

155 

5-11 

8 

17.0 

TABIJC  XIV  (continued) 


RAW  DATA  OF  100  E0^!3  TESTED 


ITame 

Age  Veight  Height 

Burpee 
Scores 

100 -Yard 
Time 

Ft. In. 

seconds 

o± 

— _j — _  

Ennis 

15 

96 

5-4 

IS  \: 

lo.u 

DO 

j3cyle 

yo 

0-1 

1  n  ^ 

1  A  a 

06 

Ya.nis 

12 

82 

A  IT 

4-11 

11 

15«  / 

OA 

-Bernard 

16 

n  r; 

/  / 

4-0 

1  1 

lD«± 

0  f^ 

00 

xveiiey 

±0 

Q  R 
0  J 

1  ^ 

lo»l 

00 

Lom'bP.rdi 

12 

93 

4-10 

n 

y 

T  "7  1 
1  /  »1 

0  ' 

u  0  X  ciuci-n 

12 

85 

4-11 

J.O«  0 

88 

V/est 

12 

86 

5-0 

8 

17.0 

89 

Rus  R 

13 

94 

4-7 

12  -: 

15.2 

90 

Du-orey 

13 

90 

5-0 

14 

14.9 

91 

Druin 

13 

85 

5-0 

10 

15.1 

92 

Endicott 

12 

86 

5-9 

10  3/4 

16.2  . 

93 

Prestley 

13 

89 

4-11 

11  3/4 

16.6 

94 

Sisson 

13 

91 

5-1 

15.8 

95 

Far r on 

12 

85 

4-10 

10  y 

16.0 

96 

Carver 

13 

82 

4-8 

10  3/4 

15.3 

97 

Killer 

12 

94 

5-1 

10  •; 

14.8 

98 

irostlmier 

12 

86 

5-1 

8 

17.7 

99 

IIor.?.n 

12 

85 

4-10 

7  3/4 

17.0 

100 

Chisholm 

13 

95 

5-3 

8  3/4 

16.7 

i'- 
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T.VBLE  XV 

:i 

RAW  r-ATA  or  PORTY-OEE  r.O"':!S  TESTED.- CLASSI7ICATI Oil  ILDEX  III, 
mOM)  JW-IP  AjTD  ?>0(P.LT.PE?:)  +  CLASSIPICATTOr  I11DEX  III 

1 

lo 

.    Clr.p?!.  Inc'ex  III 

20  (Biimee  )  '¥  Glacr:»Inderr 

III 

1 

2b5 

o2 

498 

3 

221 

CS 

451 

4 

285 

76 

485 

6 

245 

75 

505 

7 

211 

68 

401 

8 

273 

64 

498 

9 

248 

84 

448 

:  14 

248 

74 

528 

15 

279 

b6 

S39 

18 

212 

72 

482 

19 

225 

80 

455 

21 

190 

60 

439 

22 

164 

64 

384 

23 

18u 

63 

42U 

24 

17  5 

o2 

371 

25 

213 

73 

353 

2v 

2o8 

98 

5u8 

28 

232 

57 

422 

30 

190 

68 

3yu 

OJ. 

1  '^'O 

JL  ^  U 

450 

oO 

T70 

±  I  (  -i 

37 

171- 

03 

391 

38 

203 

62 

408 

41 

1-^0 

56 

306 

42 

161 

48 

361 

43 

182 

65 

372 

47 

253 

48 

393 

48 

219 

76 

379 

49 

231 

69 

371 

54 

259 

68 

499 

55 

248 

76 

528 

56 

270 

82 

530 

58 

214 

7  6 

439 

59 

245 

67 

465 

60 

244 

72 

489 

Gl 

254 

66 

434 

65 

244 

74 

404 

73 

266 

62 

431 

77 

234 

44 

454 
485 

<8 

2y0 

52 

TABLL^  XVI 

RAV  DATA  or  PIITTY  EOYS  FJilTESTIID  ILT  TII3  BURPEE  TEST  100--^d.HUir 


ITc«    Burpee    100-y.;rd  Su.n       ;o..t.      :^ur3?efi      IQC-T-^rL  lain 

1          ll  :^            15. S                 ^0  10  5/4  IS. 2 

5  10  17."  41  ICi^  18.  g 

8  10  ■■:  17.0  42          10  T  19.6 

9  12  i            19.8  45          loT  18.7 

11  11  15.2    4o  9  17.0 

14   14  15.6  49  8  •;  19. C 

15  15   15.1  52  9  V  15.5 

16  12  •;■            15.8  54          12  15.2 

17  1ST~         15.7  55          15  15.2 

18  12  5/4        15.8  57          15  5/4  "15.8 

19  12                15.4  58          10  v'      "  l'^.? 

20  12  5/4        15.8  01  9^ {  17.4 
 ._23  18. S                  70        "11  i  '  15.6 

22           11  {-  1^.4  jJ6  9  Ib.d 

25  "l2  v:-            16^0  74  9  i  15.8 

24          11  17.8  75          15   15.5 

25  S__i  17.0  76          12  1-  15.4 

26  11  15.7  77          11  V  15.6 

29  9   18.1  7^-          11  15.8 

50          10                17.0  79          15  -'-  15.1 

52          15  5/4        17.0  80  _      9  -6-        '  15.8 

55          12  5/4        15.3  81          15   15.2 

54          12                17.4  82_         10  y  15.0 

57   11  18.1  85          11  15.6 

8 


r 


C. 


TABLE  XVII 


CALCULATION  OP  STANDARD  DEVIATION  OF  BURPEE  SCORES 
(FROM  GROUPED  DATA  USING  ASSUMED  MEAN) 


INTERVALS 

f 

d 

fd 

 fd2  

14  1/2  -  14  3 /A 

4 

20 

100 

13  1/2  *  1?  ?A 

20 

80 

12  1/2  -  12  3/4 

— F 

12 

4^4 

12          -  12  1/4 

11 

2 

22 

11  1/2  -  11  ;5/4 

8 

1 

8 

8 

11         -  11  1/4  (assumed 

mean) 19 

0 

0 

0 

10  1/2  -  10  3/4 

11 

-1 

-11 

11 

10         -  10  1/4 

7 

-2 

-14 

28 

9  1/2  -   9  :?/4 

8 

-24 

72 

9         -    9  1/4 

-28 

112 

8  1/2  -    8  ?/4 

 h- 

-20 

100 

8         -    8  1/4 

9 

-54 

32A 

7  1/2  -    7  3/4 

1 

-7 

49 

7         -    7  1/4 

2 

-8 

 ^  

NslOO 

-174 

-4-^82 
."92 

996 

cr 

/fd2  - 
f  N 

( 

jrd)2 

N) 

(T 

:l/2|f    ^  - 

r  100 

I- 

-  92)2 
100) 

tr 

.1/2 II    9.96  . 

.85 

(T 

rl/2|/  9.11 

(T 

1/2  X 

3 

cr 

1^ 

c 


c 


TABLE  XVIII 

CALCULATION  OF  STANDARD  DEVIATION  OP  lOO-YARD  RUN 


(FRC»I  GROUPED  DATA  USING  ASSUMED  MEAN) 


INTERVALS 

t       f  1 

d 

•  fd 

— 1— 

fd2 

20.0  -  20.4 

1  ' 

6 

'  6 

4- 

?6 

19.5  -  19.9 

'  10 

50 

19.0  -  19.4 

20 

80 

18.5  -  18.9 

 ^-H 

3 

18 

—r- 

'?4 

18.0  -  18.4 

;  ?  ! 

2 

6 

1 

12 

17.5  -  1?.? 

y\    5  ; 

1 

;  5 

— T— 

17.0  -  17.4 

(assumed  mean)  1^ 

0 

0 

— 1 — 

0 

16.5  -  16.9 

-1 

'  -l4 

— r~ 

l4 

16.0  -  16.4- 

'     12  • 

'  -24 

—r- 

48 

15.5  -  15.9 

;  -54 

— r- 

162 

15.0  -  15.4 

; 

;  -52 

— T — 

208 

l4.5  -  l4.9 

'     7  ' 

1 

N.IOO 

ri79 

*- 

♦  65 
-114 


tr  = 

1 

■ 

(  fd  )2 
(     N  ) 

r  = 

i 

1/  844 
'  100 

(-114)2 
(  100) 

(T  = 

i 

]/   8.44  - 

(-1.14)2 

(T  I 

j/  8.44-1.30 

T  = 

1/  7.14 

(T  = 

X  2.7 

(t: 

1^ 

t 


e 


TABLE  XIX 

■I 

CALCULATION  OF  COEFFICIENT  OF  CORHELATIOK" 

±5UKPEE  J.EST  #1  vs  TEST  H^Z  ,1 


.  .  Y 

No  Test  #1 

Test 

X 

y 

1 

11.75 

11. 25^. 

-  .87- 

.07 

_ 

.0609 

.7569 

.0047 

2 

11.50 

10. 00^ 

.  62— 

1.32 

_ 

.8184 

.3844 

1.7424 

3 

10. uO 

10.50- 

.88- 

.82 

+ 

.7216 

.7744 

.6724 

4 

11.25 

12.25t 

.37+ 

.93 

+ 

.3441 

Il36$ 

.8645 

5 

11.50 

ll.OOi. 

.62- 

.32 

_ 

.1984 

•  3844 

.1024 

6 

14.00 

14.00^ 

3.12+ 

2.68 

+ 

8.3616 

9.7344 

7,1824 

7 

13.00 

13.001- 

2.12+ 

1.68 

+ 

3.5616 

4.4944 

2.8224 

8 

11.00 

12.501- 

.12+ 

1.18 

+ 

.1416 

.0144 

1.3924 

9 

12.50 

12.25-r 

1.62+ 

.93 

+ 

1.5066 

2.6244 

•  8649 

10 

13.50 

12.75f 

2.62+ 

1.43 

+ 

3.7466 

6.8644 

20.449 

11 

11.50 

12.00^ 

.52+ 

.68 

+ 

.4216 

.3844 

.4624 

12 

12.00 

12.751- 

1.12+ 

1.43 

1.6016 

1.2544 

20.449 

13 

12.00 

13.00+ 

1.12+ 

1.68 

+ 

3.5448 

1.2544 

2.8224 

14 

11.00 

11.501- 

.12+ 

.18 

+ 

.0216 

.0144 

.0324 

15 

12.00 

12.501. 

1.12+ 

1.18 

+ 

.1416 

1.2544 

1.3924 

16 

9.75 

11.00- 

1.13- 

.32 

+ 

.3616 

1.2759 

.1024 

17 

7.00 

8.50- 

3.88- 

2.82 

i 

10.9416 

15.0544 

7.9524 

18 

11.00 

11.00+ 

.12- 

.32 

- 

.0384 

.0144 

.1024 

19 

9;25 

9.00- 

1.63- 

2.32 

t 

3.7816 

2.6769 

5.3824 

20 

10.00 

10.50- 

.^•8- 

.82 

t 

.7216 

.7744 

.5724 

21 

14.00 

13.75+ 

3.12  + 

2.43 

+ 

7.5815 

9.7344 

5.9049 

22 

11.00 

12.75+ 

.12+ 

1.43 

+ 

.1716 

.0144 

20.449 

23 

12.00 

12.50+ 

1.12-f 

1.18 

+ 

1.3215 

1.2544 

13.924 

24 

11.00 

11.00+ 

.12- 

.32 

- 

.0384 

.0144 

.1024 

25 

10.25 

11.00- 

.63- 

.32 

+ 

.2016 

.3959 

.1024 

26 

11.00 

10.75^ 

.12- 

.57 

- 

.0684 

.0144 

.3249 

27 

9.00 

10.00- 

1.88- 

1.32 

+ 

2.4815 

3.5344 

1.7424 

28 

10.00 

10.25- 

.88- 

1.07 

+ 

.9416 

.7744 

1.1449 

29 

9.50 

10.25- 

1.38- 

1.07 

+ 

1.476G 

1.9044 

1.1449 

30 

8.75 

9.00- 

2.13- 

2.32 

+ 

4.9416 

4.5369 

5.3824 

31 

7.00 

8.50- 

3.88- 

2.82 

+ 

10.9416 

15.0544 

7.9524 

32 

9.50 

9.50- 

1.38- 

1.82 

t 

2.5116 

1.9044 

3.3124 

33 

12.00 

12.00t 

1.12^^ 

.68 

+ 

.7516 

1.2544 

.4524 

34 

14.00 

13.00+ 

3.12  + 

1.68 

+ 

5.2416 

9.7344 

2.8224 

35 

12.00 

13.75+ 

1.1"  + 

2.43 

+ 

2.7216 

1.2544 

5.9049 

36 

11.25 

10.50+ 

.37- 

.82 

.3034 

.1359 

.5724 

37 

9.00 

9.50- 

1.88- 

1.82 

+ 

3.4216 

3.5344 

3. 3124 

38 

9.75 

11.25- 

1.13- 

.07 

+ 

.0791 

1.2769 

.004^ 

39 

8.25 

9.0C- 

2.63- 

2.32 

+ 

G.1^15 

5.9159 

5.3824 

40 

8.50 

9.25- 

2.38- 

2.07 

+ 

4.92-5 

5.5544 

4.2R49 

41 

12.25 

13.00-f 

1.37.f 

1.^^8 

+ 

2.3016 

1.8759 

2.8224 

42 

12.25 

12.25-+ 

1.37+ 

.93 

+ 

1.2741 

1.8769 

.8649 

TABLE  XI X( continued) 
CALGUIATIOH  OF  COSPPICIIulTT  01?  COPJJSLATIOi: 
BURPEE  TEST  yfl  ts  TEST  'j=2 


Test  Test  52 


'43 


11,00 


11.50  f 


.12  t     «18  f 


0216 


.0144  .0524 


A  A 


10.25 


11 


,52  f 


201' 


.59G9  .1024 


45 


12.0' 


15.50  t     1.12  + 


,18 


4416     1 . 2544     4 • 7524 


46 


;.00 


9.50  +  2.S 


1.82 


1  f- 


■OA./' 


>124 


,47 


12.50 


15.0' 


^  1.68  4 


-^IG 


!44  2^ 


•OA 


48 


10.50 


10.50 


511 


,1444 


5724 


49 


11.00 


11.0' 


,12 


,52 


.0144 


.1024 


50 


■  1.00 


12.^0  1. 


.1: 


,68 


021 


'144 


.4624 


TOTAL  544.00 


566.00  -52.47     -51.14  -fll 
•^52,47    ^51.14  - 


5429  135.5500  108.0048 

5647 


108.7782 


i:-10o88  11=11,52 


r  a 


r  r 


r  s 


108^78^ 
50  X  1.65  X  147 

108.78 


121 .28 


crx 


rj  =y  2.16 


r 


OP. 


TABLE  XX 


CALCULATING  PROBABLE  ERROR  OF  CORRELATION 
BURPEE  TEST  #1  AND  #2 


P.  E.        -       .6745  l««r^ 


p.  E.^      -  .6745 


2 

1-.90 


p.  E.        s      .6745  1>->81 
^  7.07 

P.  E.p      r       .6745  >19 


7*07 


P,  E.^  -  .6745  X  .0269 
P.  E.        ^  .02 


62 


TABLE  XXI 

COlvlPUTATIOlT  OF  COEFPICrT^TT  OP  COPJffiLATIOH 


100 -YARD  RUU  -fl  AlO)  100-YajU)  RUII  #2 


X 

Y 

iro 

TjBSt-^l 

Test  t(^-2 

X 

y 

1 

16.0 

15.8 

.65 

.69 

.4485 

.4225 

.4y51- 

3 

17.2 

17.6 

 n 

.55 

1.11 

•f 

.6105 

1.2321 

8 

17.4 

17.0 

•  75 

* 

.51 

4 

.3825 

.5625 

,2601 

9 

14.8 

14.8 

- 

1.85 

- 

1.69 

4 

3.1265 

3.4225 

2.8561 

11 

15.0 

15.2 

- 

1.65 

- 

1.29 

4 

2.1285 

2.7225 

1.5641 

14 

15.3 

15.6 

- 

1.35 

- 

.89 

4 

1.2015 

1.8225 

.7921 

15 

14.9 

15.1 

1.75 

- 

1.39 

4 

2.4325 

3.0625 

1.9321 

16 

15.9 

15.8 

- 

.75 

- 

.69 

+ 

.5175 

.5625 

.4761 

17 

16.8 

15.7 

.15 

- 

.79 

_ 

.1185 

.0225 

.6241 

16 

15.6 

15.8 

- 

1.05 

- 

.69 

.7245 

1.1025 

.4761 

19 

15.2 

Id. 4 

- 

1.4o 

- 

1.09 

f 

1.5805 

2.1025 

1.1881 

20 

15.9 

15.8 

- 

.75 

- 

.69 

.5175 

.5625 

.4761 

21 

18.4 

18.8 

1.75 

4.0425 

3.0625 

5.3361 

22 
23 

17.0 
16.4 

16.4 
16.0 

.35 
•  25 

-.49 

.0315 

T  O  O 

_..  .0081 

24 

18.3 

17.8 

1.65 

•  1-  y 
1,31 

r 

r 

.1225 
2.1615 

•  UDicO 
9  700^ 

.2401 
1.7161 

25 

il  .3 

17.0 

•  65 

.51 

4 

.3315 

.2o01 

26 

15.8 

15.7 

.85 

-.79 

T 

.6715 

•  f  eC(~jD 

29 

17.9 

13.1 

1^25 

1.61 

T 

2.0125 

1.5625 

30 

16.5 

17.0 

.05 

f 

•  51 

♦  0255 

.0025 

32 

17.8 

17.0 

1.15 

.51 

r 

.5865 

1.3225 

33 

15.8 

15.8 

.85 

.59 

T 

.5865 

.7225 

34 

17. o 

17.4 

.95 

.91 

t 

.8  ■'^45 

.9025 

.8281 

37 

18.5 

18.1 

i 

1.85 

1.61 

4 

2.9785 

3.4225 

2. 5921 

38 

19.4 

18.6 

2.75 

f 

2.11 

5.8025 

7.5625 

4.4521 

40 

19.2 

18.2 

+ 

2,55 

1.71 

f 

4,3605 

6.5025 

2.9241 

41 

19.1 

18.8 

4 

2.45 

2.31 

4 

5.6595 

6.0025 

5.3361 

42 

20.0 

19.6 

4- 

3.35 

■f 

3.11 

■f  10.  4185 

11.2225 

9.6721 

43 

18.9 

18.7 

•f 

2.25 

4 

2.21 

f 

4.9725 

5.0625 

4.8341 

46 

17.2 

17,0 

f 

.55 

4 

.51 

4 

.2805 

.3025 

.2501 

49 

19.2 

19.0 

4 

2.55 

4 

2.51 

■f 

5.4005 

5.5025 

6.3C01 

52 

15.2 

15.3 

1.45 

1.1? 

4 

1.7255 

2.1025 

1.4161 

54 

15.6 

15.6 

1.05 

•  89 

t 

,9345 

1.1025 

.7921 

55 

14.9 

15.2 

1.75 

1.29 

4 

2.2575 

3.0625 

1.6641 

57 

16.7 

15.8 

+ 

.05 

.69 

.0345 

.0025 

.4751 

58 

16.7 

16.7 

4 

.05 

1 

.21 

4 

.0105 

.0025 

.0441 

61 

17,2 

17.4 

■+ 

.55 

t 

.91 

4 

.5005 

.3025 

.8281 

70 

16,1 

15,6 

.55 

.89 

f 

.4895 

.5025 

.7921 

73 

16.1 

16.0 

.55 

.49 

4 

.2695 

.30^5 

.2401 

74 

17.0 

16,8 

4 

.35 

4 

.31 

r 

.1085 

.1-^25 

.0061 

75 

15.3 

15.3 

1.35 

1.19 

4 

1.6065 

1.8225 

1,4161 

76 

15.5 

15.4 

1.15 

1.00 

4 

1.2535 

1,32^5 

77 

15.8 

15.6 

.85 

.89 

4 

.7565 

.7225 

,7021 

78 

15.3 

15.3 

,85 

,69 

4 

.5865 

.7225 

.4761 

jl 

il 

TABLT  XXI  (continued) 

COIIPUTATIOIT  OF  COEFFICISITT  OF  CORRELATIOIT 
100-YABD  mm  #1  A'Ti  100-Y;iPJ)  RUIT  #2 


X 

Sq    Test  -,rl  Test  ''2  X  z  SZ   -Y^   x  ' 

79          15,6  15>1  -  1,05  -     1,59  •»  1,4595  1.10P,5  1.932l^ 

30          17.0  16,8  1-  .55  ~^       .51  ♦     ,10-^-5  ,l''.^!b 

81  15.0  15,2  1,55  -     1,29  t  ^.I'SS  ?,7'"'^.5~1..'??T41 

82  14.8  15,0  -  1.85  -  1.49  4  2,75^-5  5.4225  2. "201 
85  15,7  15,5  -  ,95  -  ,79  *  ,7505  ,9025  .  ;241 
84  16,1  15,8  -  .55  -  ,69  ■»  ,3795  _.5025  ^^7^61 
 852.5  8^4.6  -28.85  ♦  27.11  ^84.0050  95.5450  78,7030 


1M6,55  I>16.49 


»28.85     -  26.91     -  ,2100 
.00    -f.       .20  +63,7950 


SXY 


N<rxry 


r  =  83.80 


50  X  1,38  X  1.26 
83«80 


86.94 
r  -  .96 


=  1/9^" 
f  so 


50  '  50 

=    1^28-  y    =  1.26 


TABLE  XXII 

PROBABLE  ERROR  OF  CORRELATION 
100-YARD  RUN  ifl    and  #2 


P.  E.      z  •6745 


P.  E.      -  .67A5 

r 


2 


?.  E._    s      .6745  1-  .9226 

7.07 

P.  E.J,    -      .6745  .  0774 


7.07 


P.  £.      -      .6745  X  .0109 
r 

P.  E.p     -  .007 


6l^ 


r 


I 


TABLE  XXIII 


COMPUTATION  OF  THE  AVERAQE  DEVIATION  FROM  THE  RATIO  OF  20-1 
BETWEEN  THE  BURPEE  TEST  SCORES  AND  CLASSIFICATION  INDEX  III 


(1)  (2)  (3)  (4) 


Burpee 
7 .00 

Classification  Index  III 
1^1 

2*.  1 

23 

Deviation 
3.00 

7 ,00 

164 

23.42 

3.42 

8oM 

l7l 

21.38 

1.38 

8  .00 

Its 

21.50 

1.50 

8  .00 

176 

22,00 

2.00 

8  -2^ 

180 

21.82 

1.82 

9 .00 

180 

20.00 

0.00 

Q.OO 

182 

20.22 

.22 

Q-OO 
—  

190 

J.  y\J 

21.11 

1.11 

Q.SO 

i^..:2^  

190 

20.00 

0.00 

9 .50 

199 



20.95 

.95 

Q  -50 

20"5 

21.37 

1.37 

9  .75 

211 

21,64 

— 05  

Q  75 
-JZ  •jL2  

212 

21  .74 

1  .74 

T  n  on 



21  .^0 

1 .30 

1  0  .00 

2 14 

21 .40 

1 .40 

1  o  on 

21  Q 

21  QO 

1  .QO 

1  0  .00 

221 

22  10 
 '-^  t  Iv 

2  10 

IVf- J  

^Ji«izl?  .... 

1  OR 

—  .     -,-    .  ,. 

Pi  hQ 

1  Aq 

 QU£: 

Pi  no 
 <^1  ■'Jt  

1  OQ 

1 1 «,  w  

 ?  

Pi    1 R 

1    1  ft 

1  tip  

T  1  no 
11 tUU  

P'^lil 

^3t^  

Pi  P7 

T  27 

1 1  on 

 IXASjiJ.. 

PAA 

PP   1 P 

P  IP 

1 1  nn 

PAA 

?2    1 R 

P  IP 

1  L  a^ri  

PAc; 

— fea^_    

P  T  7R 

1  7P 

11  •icn  

.  c^D  

Pi  7P 
_ — f^l«  1  0  

1  7P 

1«J.Q..  _ 

PAQ 

 fcl a^U  

1 T  s;n 

PAD 

Pi 

1  c;^ 

1  awQ  

PAQ 

,gl  alU- 

IP  nn 

 dBo^ 

0 n 

 .Ill  

1  X  ^  1  II  1 

0 1  IT 
..   icl-.J-t  - 

— i .17  

1  p  on 

25Q 

PI  c;8 

1  c;P 

1?.?5 

263 

21 .47 

1.47 

,nn 

20.46 

.46 

i3.no 

270 

20.77 

.77 

13.  on 

270 

20.77 

.77 

13.00 

273 

21 .00 

1  .00 

13.50  

279 

20.67 

.67 

_4iu00  

285 

20.36 

.36 

14.00 

2fifi 

2Q,57 

•?I  - 

Ave.  dev 

55.46 
.=1.35 

♦Deviation  equals  the  amount  that  the  two  sets  of  scores 
vary  from  the  ratio  of  20  to  1. 


/ 


